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[Title of the Invention] Digital signal processing circuit 
[Abstract] 

[Object] To improve the crispness of edges after conversion 
of the number of pixels in an image signal. 
[Means of Solution] An input image signal input from an 
input terminal 101 is input to an interpolation filter 102 
and a control signal generating circuit 103. The control 
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signal generating circuit 103 generates a control signal, 
which is input to a phase control circuit 104. The phase 
control circuit 104 performs control of the interpolation 
phase of the interpolation filter 102 according to the 
control signal. The interpolation filter 102 performs a 
conversion of the number of pixels in the input image signal, 
and outputs the converted image signal from an output 
terminal 105. Edge crispness can be improved by generating 
the control signal from high-frequency components of the 
input signal and, in interpolation by the interpolation 
filter, controlling the phase of the interpolated pixels by 
the control signal. 



[Claims] 

[Claim 1] A digital signal processing circuit characterized 
by having: 

means for interpolating pixels in an input image signal 
to convert the number of pixels; 

means for generating a control signal from a high- 
frequency signal of said input image signal; and 

control means for controlling the phase of the 
interpolated pixels according to said control signal. 
[Claim 2] The digital signal processing circuit of claim 1, 
characterized in that the control signal generating means 
comprises : 

means for extracting a first -derivative signal of said 
input image signal; 

means for extracting a second -derivative signal; 

first conversion means for converting the number of 
pixels in said first -derivative signal; 

second conversion means for converting the number of 
pixels in said second -derivative signal; and 

means for inverting a sign of the output of the first 
conversion means according to the sign of the output of the 



2 



2000-101870T 

second conversion means. 

[Claim 3] The digital signal processing circuit of claim 1, 
characterized in that the control signal generating means 
comprises : 

means for extracting a first -derivative signal of said 
input image signal; 

means for extracting a second -derivative signal; 

first conversion means for converting the number of 
pixels in said first -derivative signal; 

second conversion means for converting the number of 
pixels in said second- derivative signal; 

means for inverting a sign of the output of the first 
conversion means according to the sign of the output of the 
second conversion means; . 

level detection means for detecting an output level of 
said inverting means; and 

level control means for controlling a level of the 
output of the inverting means responsive to the output of 
said level detection means . 

[Claim 4] The digital signal processing circuit of claim 1, 
characterized in that the control signal generating means 
comprises : 

means for extracting a second -derivative signal of said 
input image signal; 

means for converting the number of pixels in said 
s econd - der ivat ive s ignal ; 

means for detecting sign changes in the output of said 
conversion means; 

means for outputting data of an arbitrary 
characteristic in an arbitrary range around said sign 
changes ; and 

combining means for combining said data output . 
[Claim 5] The digital signal processing circuit of claim 1, 
characterized in that the control signal generating means 
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comprises : 

means for extracting a second- derivative signal of said 
input image signal; 

first conversion means for converting the number of 
pixels in the second -derivative signal; 

means for detecting sign changes in the output of said 
first conversion means; 

second conversion means for converting the number of 
pixels in the input video signal; 

means for detecting a ratio of levels in the output of 
said second conversion means around said sign changes; 

means for output ting data with a ratio equal to the 
ratio detection output in an arbitrary range around said 
sign changes; and 

combining means for combining said data output. 
[Claim 6] The digital signal processing circuit of claim 1, 
characterized in that the control signal generating means 
comprises : 

means for extracting a second- derivative signal of said 
input image signal; 

conversion means for converting the number of pixels in 
the second- derivative signal; 

means for detecting sign changes in the output of said 
conversion means; 

means for detecting a ratio of levels in the output of 
said second conversion means around said sign changes; 

means for outputting data with a ratio equal to the 
ratio detection output in an arbitrary range around said 
sign changes; and 

combining means for combining said data output . 
[Claim 7] The digital signal processing circuit of any one 
of claims 2 to 5, characterized in that the control signal 
generating means reduces the level of said control signal 
when said second- derivative signal output is small. 
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[Claim 8] The digital signal processing circuit of any one 
of claims 2 to 5 , characterized in that the control signal 
generating means has a means for extracting a vertical low- 
frequency component of said control signal, and uses said 
vertical low-frequency output as the control signal. 
[Claim 9] The digital signal processing circuit of claim 1, 
characterized in that the control means delays the phase of 
the interpolated pixels responsive to the magnitude of said 
control signal when said control signal has a positive value, 
and advances the phase of the interpolated pixels responsive 
to the magnitude of said control signal when said control 
signal has a negative value. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field to which the Invention Belongs] 

This invention relates to a digital signal processing 
circuit that converts the number of pixels in an image 
signal. 

[0002] 
[Prior Art] 

Interpolation by an interpolation filter is generally 
used as a means of converting the number of pixels in an 
image signal; Fig. 20 shows an example of this conversion. 
An image signal input from an input terminal 201 is input to 
an interpolation filter 202. The interpolation filter 202 
interpolates pixels at phases corresponding to the number of 
converted pixels; an image signal with a converted number of 
pixels is obtained from the output terminal 203. 

[0003] 

Fig. 21 shows an example of the interpolation phases. 
Fig. 21 is an example in which the number of pixels is 
converted by a factor of 8/3. The white circles in the 
drawing are the original pixels; the black circles are the 
interpolated pixels. The output of the interpolation filter 
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202 becomes the image signal with the converted number of 
pixels, with the waveform shown in the drawing. 
[0004] 

Increasing the number of pixels by a factor of 8/3 as 
shown in Fig. 21 increases the expressible region by a 
factor of 8/3 as shown in Fig. 22. When the number of pixels 
is converted by the interpolation filter 202, however, the 
black circles become the interpolated pixels, so expression 
is limited to the maximum region of the image signal before 
conversion of the number of pixels. This is only 3/8 of the 
region after conversion of the number of pixels, so edge 
crispness is lost. 

[0005] 

[Problems to be Solved by the Invention] 

A problem with the above conventional means of 
converting the number of pixels has been that edge crispness 
is lost. 

[0006] 

An object of this invention is to improve edge 
crispness after conversion of the number of pixels of an 
image signal. 

[0007] 

[Means of Solution of the Problems] 

To solve the above problem, the digital signal 
processing circuit of this invention is characterized by 
having means for interpolating pixels in an input image 
signal to convert the number of pixels, means for generating 
a control signal from a high-frequency signal of said input 
image signal, and control means for controlling the phase of 
the interpolated pixels according to said control signal. 
[0008] 

With this type of configuration, a control signal is 
generated from a high-frequency component of the input 
signal, and when pixels are interpolated by an interpolation 
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filter, edge crispness is improved by controlling the phase 
of the interpolated pixels according to this control signal. 
[0009] 

[Mode of Practicing the Invention] 

A mode of practicing this invention will be described 
in detail below with reference to the drawings. Fig. 1 is a 
block diagram for explaining one mode of practicing this 
invention. In Fig. 1, an image signal input from an input 
terminal 101 is input to an interpolation filter 102 and a 
control signal generating circuit 103. The control signal 
generating circuit 103 generates a control signal, which is 
input to a phase control circuit 104. The phase control 
circuit 104 performs control of the interpolation phase of 
the interpolation filter 102 according to the control signal. 
The interpolation filter 102 performs a conversion of the 
number of pixels in the input image signal, and outputs the 
converted image signal from an output terminal 105. 
[0010] 

The relation between the control signal and the 
interpolation phase will now be explained using Fig. 2. When 
the sign of the control signal is positive, the 
interpolation phase lags the normal phase by a corrective 
amount that is determined by the level of the control signal. 
When the sign of the control signal is negative, the 
interpolation phase leads the normal phase by a corrective 
amount that is determined by the level of the control signal. 

[0011] 

Controlling the interpolation phase of the 
interpolation filter 102 with this type of control signal 
yields, after interpolation, a signal as shown by the dotted 
line in Fig. 2, improving the edge crispness. 

[0012] 
[Embodiments] 

Fig. 3 is a block diagram for explaining a first 
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embodiment of the control signal generating circuit in the 
mode of practicing the invention shown in Fig. 1. In the 
drawing, the signal input from the input terminal 301 is 
input to a first -derivative differentiator 302 and a second- 
derivative differentiator 303. The outputs of the first- and 
second- derivative differentiators 302, 303 are input to 
respective first and second interpolation filters 304, 305, 
which convert the number of pixels to the same number of 
pixels as interpolation filter 102. 
[0013] 

The output of the second interpolation filter 305 is 
input to a sign detector 306. The output of the sign 
detector 306 is input to a sign inverter 307. The sign 
inverter 307 inverts the sign of the output of the first 
interpolation filter 304 when the output of the sign 
detector 306 indicates negative, and outputs the unaltered 
output of the first interpolation filter 304 when positive 
is indicated. 
[0014] 

A waveform diagram of the control signal generating 
circuit 103 is shown in Fig. 4. A first -derivative signal 
and a second- derivative signal are extracted from the input 
signal; the first -derivative signal, with the converted 
number of pixels, is output without alteration as the 
control signal where the sign of the second -derivative 
signal, with the converted number of pixels, is positive; an 
inverted version of the first -derivative signal, with the 
converted number of pixels, is output as the control signal 
where the sign is negative. The control signal accordingly 
has the illustrated waveform; the interpolation phase of the 
interpolation filter 102 is controlled on the basis of this 
control signal. 
[0015] 

Fig. 5 is a block diagram for explaining a second 
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embodiment of the control signal generating circuit in Fig. 
1. In this embodiment, elements with the same functions as 
in Fig. 3 will be described with the same reference 
characters. In Fig. 3, because the first-derivative signal, 
with the converted number of pixels, is used without 
alteration as the control signal, when the level of the 
input image signal is small, the level of the control signal 
becomes small. Since, as stated above, the phase is altered 
by a corrective amount that is determined by the level of 
the control signal, if the control signal is small, the 
improvement effect is small. The present embodiment seeks to- 
enhance edges even when the level of the input image signal 
is low. 

[0016] 

Thus the output of the sign inverter 307 is input to a 
level detector 501. The level detector 501 detects the level 
of the sign -inversion output, and outputs a control signal 
responsive to the level. The level controller 502 controls 
the level of the sign -inversion output according to the 
level detection output. 

[0017] 

When the sign- inversion output is small because the 
level of the input image signal is small as shown in Fig . 6 , 
this level control raises the level of the sign- inversion 
output as indicated by the dotted lines in the drawing, so 
that an edge enhancement effect is obtained. Edge 
enhancement can be performed even when the level of the 
input image signal is small by using the output of the level 
controller 502 as the control signal. 
[0018] 

Fig. 7 is a block diagram for explaining a third 
embodiment of the control signal generating circuit in Fig. 
1 . This embodiment also enhances edges when the level of the 
input image signal is low. 
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[0019] 

Here is how: the output from the second interpolation 
filter 305 is input to a zero-crossing-point detector 701. 
The zero-crossing-point detector 701 detects points of sign 
change in the second- derivative signal with the converted 
number of pixels. When a sign change point is detected by 
the zero-crossing-point detector 701, a control data output 
unit 702 outputs control signal data as shown in Fig. 8 in 
an arbitrary range around that point. As these control data, 
it outputs control data with a level such that an edge 
enhancement effect is obtained at rising and falling edges 
in the input image signal, for example. A control data 
combiner 703 adds these output control data. 
[0020] 

Regarding the addition of these control data, when the 
control data are output at a pixel where a rise and fall of 
the input image signal are in a proximal relationship as 
shown in Fig. 9, the control data partly overlap. The 
control data in this overlapping part can be canceled out if 
they are added in the control data combiner 703. The part in 
which the control data overlap is a part in which the phase 
could be changed in either direction, and in which problems 
could occur if phase control were to be carried out . 
[0021] 

If the control signals are not canceled out, as shown 
in Fig. 10, then since phase control is performed as shown 
by the dotted lines in the drawings, the peak waveform 
becomes indented, and an image defect appears on the screen 
because the brightness level changes. The occurrence of this 
defect is therefore suppressed by adding the control data so 
that they cancel out, as if phase control had not been 
performed. Edge enhancement can be performed even when the 
level of the input image signal is small by using the output 
of the control data combiner 703 as the control signal. 
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[0022] 

If phase control is performed in the vicinity of a 
zero-crossing point of the second- derivative signal with the 
converted number of pixels, as shown in Fig. 11, the phase- 
controlled pixels around the zero-crossing point may be 
displaced, causing striking jaggedness in diagonal lines and 
the like. This embodiment can prevent displacement of the 
zero-crossing point by the output values of the control data. 
To prevent pixels from being displaced around the zero- 
crossing point, it suffices to perform phase control as in 
Fig. 12. The phase control width is proportional to the 
absolute value of the pixels around the zero-crossing point. 
It therefore suffices to output control data with the same 
absolute value ratio as the pixels around the zero-crossing 
point . 

[0023] 

The block diagram in Fig. 13 is a block diagram for 
explaining a fourth embodiment of the control signal 
generating circuit, providing means for preventing 
displacement of zero-crossing points in the embodiment in 
Fig. 7. Here, the input image signal is input to a third 
interpolation filter 1301, which converts the number of 
pixels to the same number of pixels as the interpolation 
filter 102 in Fig. 1. The output of interpolation filter 
1301 is input to a pixel level ratio detector 1302. When a 
signal indicating the detection of a zero-crossing point is 
input from the interpolation filter 1301 to the pixel level 
ratio detector 1302, the pixel level ratio detector 1302 
outputs the level ratio of the pixels therearound. The pixel 
level ratio output is input to the control data output unit 
702, which outputs control data around the zero-crossing 
point with a ratio equal to the ratio of the pixel levels. 
Displacement of the zero -crossing point can thereby be 
prevented. 
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[0024] 

In this embodiment, however, a means for converting the 
number of pixels of the input image signal becomes necessary, 
and the circuit size increases. Similar control can 
therefore also be carried out by using the already- available 
second -derivative signal with the converted number of pixels. 
The level ratio of the input signal around a zero-crossing 
point is substantially the same as the level ratio of the 
second-derivative signal with the converted number of pixels. 
The second- derivative output with the converted number of 
pixels can accordingly be used as the pixel level ratio 
instead of the output from conversion of the number of 
pixels of the input image signal. 

[0025] 

This is shown in the block diagram in Fig. 14 as a 
fifth embodiment of the control signal generating circuit. 
The difference between this embodiment and Fig. 13 is that 
the second- derivative output, with the converted number of 
pixels, is input from interpolation filter 305 to the pixel 
level ratio detector 1302; the control data are thereby 
output from the control data output unit 702. 

[0026] 

Fig. 15 is a block diagram for explaining a sixth 
embodiment of the control signal generating circuit. The 
second-derivative differentiator 303 used in the control 
signal generating circuit 103 is a means for detecting high- 
frequency components. High-frequency components with small 
levels may, however, be noise; if the second- derivative 
differentiator 303 detects these noise components and 
generates a control signal, mistaken phase control will be 
performed and image defects will appear. In addition, in the 
vicinity of a zero-crossing point of the second- derivative 
signal with the converted number of pixels, the phases of 
pixels around the zero-crossing point may be displaced by 
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phase control, as noted previously. Preventing these 
occurrences is the purpose of this embodiment. 
[0027] 

The output of the second interpolation filter 305 is 
input to a level determiner 1501 , which determines its level. 
The level determiner 1501 decides whether the output of the 
second interpolation filter is or is not equal to or less 
than a certain level. The decision signal from the level 
determiner 1501 is input to a level controller 1502. If the 
output of the second interpolation filter is determined to 
be equal to or less than the certain level, since there is 
the possibility of noise or of being near a zero-crossing 
point, the output of the sign inverter 607 is zeroed or 
otherwise controlled to a low level. The output of the level 
controller 1502 is used as the control signal. A waveform of 
the control signal is shown in Fig. 16. 
[0028] 

Phase displacement around zero -crossing points and 
incorrect phase control due to noise can thereby be 
prevented. 

[0029] 

In this embodiment, a similar effect can be obtained by 
performing a level decision after output from the second 
interpolation filter 305 in the embodiments described 
previously and performing level control on the final output. 

[0030] 

Fig. 17 is a block diagram for explaining a seventh 
embodiment of the control signal generating circuit. This 
embodiment is for the purpose of preventing jaggedness of 
diagonal lines ; it therefore differs from the embodiment in 
Fig. 3 in being structured to take the output of the sign 
inverter 307 through a vertical LPF 1701 that passes only 
the lower region of the vertical signal of the image signal 
as the control signal. Elements with the same functions as 
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in the embodiment in Fig. 3 have the same reference 
characters, and descriptions thereof will be omitted. 
[0031] 

In a diagonal line, the signal level changes at every 
line, as shown in Fig. 18, and line -dependent displacement 
of the control signal can easily occur. If line-to-line 
displacement of the control signal occurs, the brightness 
difference after phase control increases as in Fig. 19, and 
jaggedness occurs. To prevent this, the control signal is 
passed through a vertical LPF, to reduce displacement of the 
control signal with the lines above and below. 

[0032] 

The output from the sign inverter 307 is input to the 
vertical LPF 1701, and line-to-line displacement of the 
sign-inversion output is reduced by extracting the vertical 
low-frequency component. Jaggedness of diagonal lines can be 
suppressed by using this as the control signal. 

[0033] 

This embodiment can also produce a similar effect by 
placing a vertical LPF on the final output of the 
embodiments described previously. 

[0034] 

[Effect of the Invention] 

As described above, the digital signal processing 
circuit of this invention can control the phase of 
interpolated pixels by a control signal generated from a 
high-frequency signal of the input image signal, so it can 
improve the crispness of edges in the signal after 
conversion of the number of pixels. 
[Brief Description of the Drawings] 

[Fig. 1] A block diagram for explaining one mode of 
practicing this invention. 

[Fig. 2] An explanatory diagram for explaining the 
operation of Fig. 1. 
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[Fig. 3] A block diagram for explaining a first 
embodiment of the control signal generating circuit in Fig. 
1. 

[Fig. 4] An explanatory diagram for explaining the 
operation of Fig. 3. 

[Fig. 5] A block diagram for explaining a second 
embodiment of the control signal generating circuit in Fig. 
1. 

[Fig. 6] An explanatory diagram for explaining the 
operation of Fig. 5. 

[Fig. 7] A block diagram for explaining a third 
embodiment of the control signal generating circuit in Fig. 
1. 

[Fig. 8] An explanatory diagram for explaining the 
operation of Fig. 7. 

[Fig. 9] An explanatory diagram for explaining the 
operation of Fig. 7. 

[Fig. 10] An explanatory diagram for explaining the 
operation of Fig. 7. 

[Fig. 11] An explanatory diagram for explaining the 
operation of Fig. 7. 

[Fig. 12] An explanatory diagram for explaining the 
operation of Fig. 7. 

[Fig. 13] A block diagram for explaining a fourth 
embodiment of the control signal generating circuit in Fig. 
1. 

[Fig. 14] A block diagram for explaining a fifth 
embodiment of the control signal generating circuit in Fig. 
1. 

[Fig. 15] A block diagram for explaining a sixth 
embodiment of the control signal generating circuit in Fig. 
1. 

[Fig. 16] An explanatory diagram for explaining the 
operation of Fig. 15. 
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[Fig. 17] A block diagram for explaining a seventh 
embodiment of the control signal generating circuit in Fig. 
1. 

[Fig. 18] An explanatory diagram for explaining Fig. 17. 

[Fig. 19] An explanatory diagram for explaining Fig. 17. 

[Fig. 20] A block diagram for explaining conventional 
conversion of the number of pixels in an image signal. 

[Fig. 21] An explanatory diagram for explaining the 
conversion of the number of pixels in Fig. 21. 

[Fig. 22] An explanatory diagram for explaining a 
problem in the conversion of the number of pixels in Fig. 21. 

[Explanation of Reference Characters] 

102 --interpolation filter, 103- -control signal 
generating circuit, 104- -phase control circuit, 302 --first- 
derivative differentiator , 303 - - second- derivative 
differentiator, 304--first interpolation filter, 305--second 
interpolation filter, 306- -sign detector, 307- -sign inverter, 
501--level detector, 502--level controller, 701--zero- 
crossing-point detector, 702- -control data output unit, 703- 
-control data combiner, 1301- -interpolation filter, 1302-- 
pixel level ratio detector, 1501- -level determiner, 1502- - 
level controller 
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[0 0 0 4] 021 l^i" X 0 ^MMMsftS 8/3 {^[Cif 
so ;LS<!:v^ 5«F«*S|g 2 2 tc^-T J: 5 
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2 0 2JcJ:51f**SE*-Ctt^MIIBB*i:<c"J, ®^ 
Bt*#«tt«>*«Ht*«>**»** X* Li*atf * ft v \ 

[0 0 0 5] 

*«-ett. **$*tt^»«B#ft 
[0 0 0 6] ^MfOliS^IM^ 10 

[0 0 0 7] 

t £ A« -T £ - 4: £ «* » t "f * . 

[0008] roii^cJ; 1 ?, A*ft««*^iS 
«rit»3ft»b»J»«#Sr*J«U* WH^/i^TW**:*! 20 

[0 0 0 9] 

v^T, HaB*r#BRLft36«bBMlBlclttW1-5. l£l 1 tt. r. 

0"C*>S O Iglltcfcsv^T, AMT-lOU^A*^ 
fclfcttft*!*, »B7^;^ 10 2 £fRHnrfB49-£j&lElK 
1 0 3 l^tiftiAAtio #J»«#*«IeIB 1 0 3T* 
teftfl»«^££l*U r^i^fite^JPlU^l 0 4lcA^ 30 
-f 6* ti:*B»J«lH]K 1 0 4t?lt #J»«*i::*<5v^*t 
Pfl^/U* 1 0 2CDffiPfltfcffi(7>«JffllSrfT5o iB7>f> 
* 1 0 2T-^A^i$tb^^{f^iljm^^$: : ?T 

[0 0 10] rr.t?/H2t«V^«««*i:*mBtt« 
£\ »IB(fctttt**offittJ: «9 t>«lcft9, 4f<0<fev> 

<);*> fc Strung. 4f<£>< 6>v^«rirft6*^*tIE*tt«!Hl 

[0011] ro* 5ftffl»«*tt:«fc!9. ffim74^9 
l 0 2oHB(fcffi*WJ»t6it'C, *MB*ih,fc»<0« 

[0 0 12] 

[n$£#j] B3it m 1 \c7^-r^<D^m<o%m<omm\^ 

BW!1" ZtztiKD-fu y?m-?%>Z>o BK*5^T\ A#a£ so 



*3 0 l*»feA*Sftfc«*«U 1W»»83 0 2, 2 
ft»»»3 0 3litix€iiAAt5. l S:*5j;tf2 &« 
#123 0 2, 3 0 3C0Bi*tt, Slfc<tt;S2^MB7 
>{;^3 0 4, 3 0 5 fc-tivWxA* U 4 >v$ 

l 0 2 t«CB*Wc4«J:5^M**«)aE»*rfT5.. 
[0 0 13] m 2 (Dffim? J 'l"? 3 0 5 Officii, 

^ta^3 o 6(cA^-r^ 0 fiF#tftm»3 0 6wffl*it 
i«f-fM*w«3 0 6<Bm*asft&tftfflLfcifr&i£. 

[0014] m 4 tc. MflMr*£AlsIK 103 oStfgEI 
^r^i-o A*8MWt#^»uri 2&«# 
«#&JftttJU 2*»^(DW5R»3e*«*^EOffl»-C 
tt l *«0*P« #4: 

7^/^10 2«>*HBtt««r«HPi-'6. 
[0015] i5lt il <DfW»«#£riSI3B0>* 2 <7) 

BWH-*o S3m 1 ■ 
f S:t<DS*ffl»«*t LTttffltSfcft, A**«« 
t^u^i/hSv^HMJPflf^S < ft*. hB3S 

r.T\ rollffi^JtiA^^fi^^^^tev^^tc 

[0016] i-ftt>t>, w*ste»3 0 7 3&»6><oaAr± 
w</M£tb§§5 0 1 i-a^-t^o u^yw*ai*5 0 1 -c 

[0 0 17] ~OU^</W&J#Pte, i6lC/TtJ:9l-A^ 

[00181H7HB1 (D#J»«**fiKlHlB^SK 3 o 
Bfe»*rfT 

[0 0 19] -Tft^^, S2«7^/^ 3 0 5^?) 
CDtti^Jfi. 0^n^fflg7 0 1l:A^t5c 0^n 

^*«U1»7 o i -ctt, 2 ft«5)-a>iif*«3e*«*o«F 
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7 0 2m 0 ^a^^C»ttJ»7 0 ltflfW^ftJ 
ft<, fctJttfA*«««*©A±*0. Srt>T**9*> 
[0 0 2 0] ^ ^fjjfj^x - * <^J0g l-o l^T , H9 

[0 0 2 1 ] IE! 1 0<D£ i\£fflWiB*jr&tt*>m& 

mm^^n^o ^<r>mwir 7 0 

[0 0 2 2] Hiii^tJ:5^ 2 

Crt3ft«t?#6. 0 ^ n^^tfl(r»Oiij*^-ftb4V^«) 
Hi 2<DJ: 5^ffi*a»J»S*tttf J:v> 0 :^ffi« 

s 0 ^ot, tmtites o?vx&m'&<Dmm 

[0 0 2 3 ] Hi 3 <D?X2 ;y ^Hte> HI 7^^IS^JtC0 

60 A^^f^S3 0ffiF H l7^^l 3 

0 1 U HI ^17^ ;^10 2^ 
left** 5«-li**OS»S:ff 5o 1H7^^130 

1 ^^</Ht**d3« 1 3 0 2 l-A^-f 
60 liaiU^/^JtaPttWSl 3 0 2 -CH. O^n*^ 
ffl«7 0 1 frbO ?vX&<D&imm^r&*>tl£tl1Zt£ 

-c\ o^n^jamr^eoMmiT*— ^ta*-* - So r^*9 



6 

[0 0 2 4} fctffU ro*H«t»ttAA«Mfc«*«:lf 

1 0 0 2 5 ] r*i*MMi #fe*iaK(o* 5 (ommm t 
10 lth 1 4<d-?u y^m\^iro ^(om&Mtmi 3 1 
n^twitim? 4 3 0 5d*e>o2«fe»i>oiif*3»« 

&m*>£. Hi*u^uH:*ttta«l 3 0 2CA^U r 
tun* OfMW^-^tttfjS? 0 2^e>M»-r-^S:M* 

[0 0 2 6] 015 tt«W»«#^«lHlB<o* 6 oSHfcfcl 

/SIslSSl 0 3-r?ttfflLTV>6 2ftft»83 0 3teS5*&& 

<DJ:51^ 2R*»OPf***»«»^0^o^*i5« 

ffiffiwwic «t 0 0 ^ o^^«r«oiii*^>ffi*adS"f tt 

[0 0 2 7] 12^7 -f/U* 3 0 S^m^SrU—^U 
^J^l 5 0 1 (CAA U^U<D¥U3£&fT3o 
«eSl5 0im S2^7^;v^^^\ 

30 d*b©«*flr#tt^/HB#P»l 5 0 2KA*-*-*. » 
5 0 2 0ffi*Sr#J»MitS. H 1 6 lC*J»«#0«t 

[0028] r pt^eiia y^xtci^&te^J 

So 

40 [0 0 2 9] CCDHifcWi, rix*TR*L3t#HJ6« 
^l2(0}tB7>f;^ 3 0 5CDtB^^l- I'^JRIStfT 

[0 0 3 0] HI 7 ttM»«*£fiS;leI»&tf>SS 7 <75^ffi^J 

^e^3 o 7<^m^t-. »««#osa:«^^(s«^jt 

^iii§^ii:5^i£L P F 1 7 0 1 LT^JWf U 
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8 



[ 0 0 3 1 J ®ibj&te.m 1 8 9 7 >f ^ftM 

4C6i, Hi 9©J:5«cffi»«l»*©««» J **< 

l^SitLP FSr^t, ±T9>f xi©«HWi*«>-rtu*r 
/hS <•*-*. 

[0 0 3 2] W#SK»3 0 7^b^^(ilSLPF 
17 0 1 fcTJj U S«ffi«jS#«:tttti-r * - t "C«F* 10 

[0 0 3 3 ] r^Hflsffiltt, :til«tt^»J 
(Z>*»ffl*t-SitL PFS:^t5Ii:t-fclRl*©a*S: 

[0 0 3 4] 

-5§^ J: «9 MraiU^^ffi^^^JWi- a r. <h 20 
[BB«)IRV«Rn] 

[mi] r<o»wo— safco®»j:ov^Tiawi-6fc«> 

CD^n >;/ ^B 0 

[0 2] Hie!>»ff^ov^-ClftWi-5fc«)«>»WBI. 
[14] B3^»^^ov>TttW-*-5yi:«>OttMHo 

la 5 ] 0 1 0Mttflr*&j«iBiK0>ffi 2 ohismko^ 30 

[0 6] IS5^»mcov>TlttMi-*^:«)<DttWH D 



138] la7O»^ov^T»Mi■S^«)^0ttWla 0 
SI 9] H7 0»mwOV^TlMai-*fc«)^>KWH. 
Bio] ii]7<^ii)^tco^rift^i-5^^^^ii] e 

Ell 1] B7 0»m-ov^TKWi-4fc«)^R^Ho 
0 12] B 7 Oiff i:ov>TR«t5fc«)WRfl0. 
B l 3 ] B l 0Mtttt-9-£ABK4>lB 4 ollffiWcio 

B l 4 ] B l <o»J«ifS#^fifclHlK<z>» 5 ^SI*«lwO 
Ttt^-t"S^*0^n y{7 Bo 
B l 5 ] B i ofM»«*^«lHll»o» 6 jllSMKo 
■tR«t5fc«>^o 

Bl 6] Bl SOSjf^^o^Tt^^-r^fc^^^ 
Bo 

B l 7 ] B 1 offl»«^fi£lElKoJB 7 oHj&IWco 

Bl 8] Bl 7(rov^Tlft9H"SfcfcOlft910 o 
Bl 9] Bl 7l^oV^TRfltSfc«)«)RW0o 
B2 0] tS*0|ft«fi-^co|iIS»c^«H-o^TIfe^i- 

B2 1] B2 0^ci3^tSH*«Sr*lft«^-ov^■cRW 

122] B2 o\z.&rt%mmw*&&:<nT&m&^-^>^ 
n-^conw] 

10 2-*tB7-f/^ 1 10 3"*WHrt*BB, 1 
0 4-ffiffi»J»EIK, 3 0 2-lft»»g, 3 0 3-2 
3 0 4-Il^7^W, 3 0 5-S2 
(T>mmy^^^. 3 0 6-»t»B8, 3 0 7-SfS 
5 0 5 0 2-U^</HW»S, 
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